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This invention relates to carput and rug underlay and 
more particularly pertains to a sponge rubber underlay thut 
preserves the wearing properties of the carpet or rug supported 
thereby and to a process for making said underlay. 

Custo»narily a paddinQ is placed under rugs and carpw-t 
in ordur to provide a resilient base to cushion the steps of a 
person walking on the carpet or rug and to produce a sensation 
when walking upon the carpet or rug suggesting that the carps 
or rug h^s a deeper pile than it actually ha^. Various underlay 
constructions have been proposed, some of which have met with 
substantial success while others have not become popular. Some 
of the earlier types of underlay include jute fiber padding, 
underlay made of cattle or hog hair, underlay made from a cort\bin 
tion of jute fiber and cattle or hog hair, and underlay made of 
rubberized jute fiber or rubberized animal hair. Altihoagh 
certain of these underlays ::till arc being sold, a m«jjor pLo- 
poj. i. ion of uht: underlay :told l.oday cmbodic:; ru:;iiii;'^i. :;poiufcj 
rubb< t.' oc otht.T smdlar cf-lluiiir material;:. 

One of LhiJ earlier lipongc rubber undevluytj :;old coiu.iv l 
ciaily consisted yimpLy of a flat sheet of expanded cellular 
rubb'jr 1/4 to 1/2 inch thick. Although this type of sponge 
rubber underlay potisess^es moiy advantages; over the fiber or hair 
padding::, .^juch undJirlay is expensive and iii heavy making it 
difficult to handle when it i:: installed. 'i he weight coniii-deL- 
ation is not regarded as being so objectionable an to diiicouraq^.; 
the use of this underlay but the cost of such underlay becainc .yo 
great that such underlay seldom is used today. Consequently, 
flat sheet sponge rubber underlay has been replaced co.iunercially 
almost entirely with a contoured sponge robber underlay that 
employs a thinner layer of sponge rubber that is shaped with 
ridges or nodules protruding from one face with correspondmc; 
depressions in the opposite face to produce, in effect, an unci. .: 
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lay with an effective thickness considerably greater than the 
^* actual tMcloieaa of the sponge nihtoer layer. Various contoured 
. patterns have been, used, some of which are shown in United 
';Statiss design patents Nos. 138,888; 191,818 and 196,026. Since 
, the contoured' cbn'tftructi on utilizes a rauch thinner layer of 
sponge rubber to obtain the same cushioning effect as underlay 
consisting merely of a' flat sheet, of sponge rubber, the contoured 
underlay understandably* is considerably loss expensive than'the 
flat sponge rubber sheet construction. 

The contoured configuration of such underlay normally 
is produced by depositing a strip of ' unexpanded vulcanizable 
sponge rubber composition onto an open-mesh wire or chain conveyor 
whose openings correspond generally to the outline of the 
protruding ridges or nodules desired to be formed in the underlay. 
The^ conveyor then is advanced through a heated zone sufficient 
in temperature to decompose a chemical blowing agent in. the 
sponge rubber composition, the rubber composition upon being 
heated softens somewhat and sags into the interstices of the 
opcn-mcGh conveyor while at the some time it expands to an open- 
cell cellular structure that is several times its original 
thicxncss. Upon the continued heating of the expanded rutbcr 
composition and with the composition sagging into the interi;tices 
of the chain conveyor, the expanded rubber composition becomes 
vulcanized and retains even after being cooled and removed from 
the conveyor mold the contoured configuration achieved as a rc:3ult 
of the :5hcct of rubber composition having sagged into the inter- 
stices of the open-mesh conveyor. The above process for producin^j 
such underlay is utilized in the manufacture of the underlay 
described in United States patent 2,703,909. 

In using the contoured underlay described above, the 
underlay is deposited upon the floor with the protrudences of Uio 
contoured configuration face down. The carpet or rug then is 
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drawn over tha -top of the iinderlayV To facilitate pulling the 
carpet or. rug over tho underlay, a^fabric layer was distributed 
' V, and adhered to-^th»'top "face -of thef 'tiid^^ reduce the drag 

. ; between the - carpet' or^ nig and /tha'.^^^ drag 
::: without; the j^eiaenca bf^ the fabiric layer being sufficient to • 
causa complaints' frbav the wortancn^Vhd./nust install the' carpet or 
rug. The fabric layer also fuhcticncd'to'^a degree aa a rein- 
forcing member that tended to prevent' 'the underlay from stretching 
objectionably during use. An open-mesVlighX weight fabric 
10 normally was used for trfis purpose, * 

The pcssent Invent iori pertains to an underlay that has 
a construction that offers certain advantages over the contoured 
underlay ctructures described above. Carpet manufacturers have 
been fearful since the spike or French shoe heel became popular 
with women that this slender almost pointed shoe heel would caujc 
excessive damage to the backing of carpeting. Experience has 
proven these fears to have been Justified. Il: was found, hovcvcr, 
that the damage done to carpets and rugs by the spiked shoo hcol 
la at a minimum if the carpet or rug rests upon a generally flat 
20 yielding resilient surface. The underlay which is the subject oi: 
this invention provides such a surface for the carpet or rug to b*-^ 
supported upon while retaining the desirable fcal-ures of the con- 
toured underlay heretofore described. In accordance with thiu in- 
vention the underlay comprises a generally flat upper layer oif ro- 
silicnt cellular material which provides the generally fla.. iJuri.uM 
for aupiX)rting the carpet or rug, a contoured bottom layer of l\ ~ 
silient cellular material which has protrudences depending dowi^- 
wardly and separated from the up^xjr layer and a fabric layer inu^r- 
poecd between said upper layer and contoured bottoa layer. 
30 The invention will be more fully undcr^itood by refer- 

ring to the following discription of one embodimenc of this in- 
vention and by referring to the drawing in which tho single 
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figure is a view in perspective of , on underlay made in accord- 
ance with this invcntioa/,' i;, , ^.^-r-y--' - 

' A3 indicated >xlX5ya and as^^jslcarl^f illustrated, in: tlic 
drawing, the underlay rooy be considered- to ba comprised of three 
basic components, namely, a generally flat supporting layer. 10 
Of resilient cellulfu: material: upon which;^tte or rug 

depends for continuous support, a fabric layer 11 bonded to. the 
bottom face 12 of supporting layer 10, and. a contoured layer 13 
of resilient cellular material, having^downwaruiy depending pro- 
10 trudenceb 14, 14 that are separated frbro^tho fabric layer 11 by 
openings filled with air and/or other gasccua material, the 
contoured layer 13 being bonded to the fabric layer 11 along 
those zones 15, 15 of layer 13 which sxarrouiid and define the 
extremities of the protrudences 14, 14. It will be noticed that 
fabric layer 11 and contoured layer 13 correspond in structure 
to the fabric-covered contoured sponge rubber underlay construc- 
tion hereinabove described. 

The supporting layer 10 may be formed of any resilient 
cellular material and need not be produced at the aojne time as 
20 the contoured "bottom layer 13 but instead may be formed separately 
and merely adhered with a suitable adhesive to the previously 
formed structure comprising fabric layer 11 aid con to irc-i layer 
13, although preferably the underlay construction i;: -^aUo in 
accordance with the process hcruinafter described which involv^-ij 
the expansion of both layer 10 ^nd layer 13 into cellular layers 
simultaneously, it will be understood, then, that the resilient 
cellular material of the supporting layer 10 may be chemically 
blov \ natural or synthetic rubber (conttnonly called ''sponge rubber"), 
latex foam rubber, polyurethane foem, vinyl chloride polymer 
30 foam or any other resilient cellular structure that has sufficient 
strength to support the person walking on the underlay. It will 
be realized further that the supporting layer 10 can be either 
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an open-cell or closed-cell cellular structure remembering thav. 
the cloaoU-coll collulir, atructuroa normally ore Icia comprcsa- 
Iblo than a similar opcn-celi. structure. 

. The fabric layer, iu,. although shown. in the drawing to 
be an open-raesh netting, need not be an open-mesh structure but 
may be any fabric structure..; Acqordingly, the fabric layer 11 
may be on open-moah netting- as shown or any woven or knitted 
fabric whether of close or loose weave or knit . and even .-nay b<j 
a non-woven fabric. Whil^o the " fabric layer l^^oea provide ^.omc 
degree of reinforcement to the underlay structure, the main 
purpose for using the fabric layer 11 in the underlay is to sup- 
port layer 10 of the structure when forming the underlay upon an 
opcn-mc3h conveyor by the process hereinafter dcsci.ibed and to 
thereby prevent layer 10 from sagging into the interstices of the 
conveyor along with layer 13. It will be understood then that 
any fabric material is suitable, although for weight considera- 
tions as light a weight fabric as is suitable preferably is 
employed. An open-mesh netting having 8 to 12 threads to the 
inch has been found to be particularly suitable. 

Although contoured layer 13 may be formed separately 
and, therefore, could be formed of any resilient cellular material 
whether of closed-cell or open-cell structure, such as chemically 
blown rubber, polyurethane foam, latex foam rubber and vinyl 
chloride polymer foam, the layer 13 because of the process 
desirably employed for forming the contoured configuration ' 
preferably is formed from a chemically blown natural or synthetic 
rubber composition which materials most generally are referred 
to by the industry as "sponge rubbers". The manufacture of 
chemically blown rubber employing a chemical blowing agent 
dispersed throughout the ' composition is a well known art com- 
pletely understood by the industry without further description 
of the various blowing agents and techniques which can be 
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employed for producing the sponge rubber jjroduct. 

The thickness of layers 10 and 13 when expanded will 
vary in accordance with the desired resiliency desired in the 
product and the specif ic compositions employed. Usually, an 
expanded thickness of between 1/16 and 1/8 inch for each layer 

10 and 13 is sufficient.. 

The bond between supporting layer 10 and fabric layer 

11 and between contoured layer 13 and fabric layer 11 may bo 
merely the natural bond resulting from vulcanizing layers 10 
and 13 in contact with fabric layer 11 or may result a'c Icaut 
in part from the use of an adhesive m.:i;:crial intorx^oscd between 
layer 10 and fabric layer 11 and between layer 13 and fabric 
layer 11 such as by dipping the fabric laycj. 11 into a suitable 
adhesive before assenbling the fabric layer 11 with layers 10 
and 13 or may result at least in part from the rubber composi- 
tion of either layer 10 or layer 13 or both striking through 
the fabric and becoming bonded by vulcanization to the rubber 
composition of the layer disposed on the other side of the 
fabric. 

Although not shown in the drawing, ' it will be reali^zed 
that a netting or fabric layer may be disposed over the top 
surface of supporting layer 13 to reduce the drag of a carpet 
or rug over the top of the underlay construction shown and there- 
by making installation of a carpet or rug over the underlay 
easier. 

The process preferably used for manufacturing uhe 
underlay involves the use of an open-mesh conveyor, for example 
an open-mesh chain conveyor or open-mesh wire conveyor such as 
is described in United States patent 2,703,909. The open-mesh 
design of che conveyor will determine the design of che contoured 
layer 13 of the underlay, the downwardly depending ridges or 
nodules 14, 14 corresponding in outline to the general shape of 
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the irftersticea 'of' the- open^ thin sheet of 


'exMndabio ^mlcaniz^ rubber compbfii 'ion from which the 
■TOntoured l^^^ open- 
'ntesh^wnvewr ixv^i layer 11 

tifwoafter is disposed Wm^^ composition 
dep<3srtcd on the <>^^^^ sheet of expandable-- 

vuican'izable rubber ccmiposit ion, the- i tieet .from which layor 10 
Will be formed,' then is placed over .the :f«ilw:ic layer 11. (If a 
fabric layer is to be employed over the.layei: 10 of the underlay, 
such second fabric layer is deposited over the layer 10 at this 
tinKj. However, for the purpose of th: description of the proc<-ss 
no fabric layer will be used over the top of supporting layor 10 
of the underlay.) A web that is non-adherent to the composition 
of layer 10 even when in contact therawith during vulcanization 
normally then is disposed over the aisembled layers 10, 11 and 13 
which web merely insures that the layers of the underlay remain 
iri contact until they becoote bonded together. The conveyor with 
the underlay components disposed thereupon then is advanced 
through a heating zone. The temperature in the heating zone is 
sufficient to soften the composition from which layer 13 of the 
underlay is formed and to decompose the blowing agent j.n the 
compositions of layers 10 and 13, a temperature between 295^ and 
360^p. normally being used. The softening of the composition of 
layer 13 causes the composition disposed over the interstices of 
the open-mesh conveyor cc z-xg into the interstices, the composi- 
tion at these areas of sagging )x coming spaced from fabric layer 
11 and layer 10 creating openings or cavities between layer 13 
and layers 10 and 11. The wire or chain elements of the open- 
mesh conveyor maintain the composition of layer 13 that is dis- 
posed directly on suph wires or chain elements in contact with 
the fabric layer 11 as will be understood. During the period 
when the sagging of those portions of the layer 13 disposed over 
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the interstices of the ogen-raesti conveyor is taking place ^ the 
* chemical blowing agent: dispersed through the compositions of 
layers 10 Vnd 13 are decoihposing causing the ^con^poa it ions of * . 
' these^ layers to expal^ -iJ^to t^^ desired cellular ^structure. The 
" underlay ^structure on thd' conveyor then is subjected to a tempor- 
ature^* sufficient , to' vulcaiiiz compositiona layers 10 and 

13 {usually a temperatxiro botwe 295° and- 360^7 • being usedV and 
vulcanization of the tw layers occurs. 'After vulcanization, 
the underlay preferably is cooled and. then is removed from the 

10 conveyor as a finished prod^uct. It will be xonderstood that the 
structure formed by this" process is- unexpected. One would think 
particularly when an open-mesh fabric netting is used for layer 
11, that layer 13 would bond throughout the entire interfaclal 
surface to the fabric layer 11 and to the bottom face 12 of layer 
10. It is surprising that this does not occur but it is believed 
that air naturally trapped between layers 10 and 13 and air • 
perhaps in the fibers of fabric layer 11 seek the spaces between 
layers 10 and 13 formed when layer 13 initially begins to sag and 
that as the temperatiire in these spaces increases and causes the 

20 air to increase in volume, the air actually keeps the two layers 

i 

10 and 13 from joining together as well as assisting in causing 
the further sagging of those portions of layer 13 overlying the 
interstices of the conveyor. 


- a - 


761157 


The embodiments of the invention in which an oxcluisive 
property or privilege is claimed ore defined as follows 

1. An underlay for supporting a carpet or rug which und'-;r 
lay comprises a generally flat Gheet of resilient cellular mate- 
rial whose upper faco constitutes the upix^r face of the underlay 
a fabric layer disposed beneath and bonded to v.he bottom face of 
said generally flat sheet of resilient cellular material, and a 
second layer of resilient cellular material disposed beneath and 
bonded to said fabric layer, said second -mcn'^ioned layer of 
resilient cellular material being a contoured sheet having 
downwardly depending protrudcnces which are spaced from said 
fabric layer, and said generally flat sheet of re.oilicnt ceilu- 
Jar material, the areas of the contoured sheet of cellular mate- 
rial tjurrounding and outlining the said protrudcnces of the 
contoured sheet being in contact with said fabric layer and 
bonded thereto. 

2. Ari underlay for i;up£X)rting a carpet or rug which u/idcj;- 
lay comprises a generally flat sheet of reuilient cellular :!i-:L'-- 
rial whose upper face constitutes the upper face of the underlay 
a fabric layer disposed beneath and bonded to the bottoin face of 
said generally flat ijheet of resilient cellular material, and a 
layer of resilient sponge rubber di3pO;3cd beneath and bonded to 
said fabric layer, said i^ponc^o rubber layer being a contouL-eu 
:jheet having downwardly depending protrudenceii which are i;:>^C'./- 
from said fabric layer, and said generally flat sheet of r^^Llii,: 
cellular material, the areas of the said contoured sheet oL 
sponge rubber which surround and outline the said protrudencej 
of the contoured sponge rubber sheet being in contact wiuh ^^id 
fabric layer and bonded thereto, 

3. An underlay for Liupportin«j a CviriAju or rug which .it..;t.;- 
lay comprises a generally flat rei;llienc :»iK)n(jc rubber shot i. 
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whose upper face constitutes the upper face of the underlay, a 
fabric layer disposed beneath and bonded to the bot'com face of 
said c^cncrally flat apongc rubber sheet, and a second layer of 
resilient sponge rxibber disposed beneath ana bonded to said 
fabric layer, said second-mentioned sponge irubbor layer being a 
contoured sheet having downwardly depending protrudcncos which 
are spaced from said fabric layer, and said generally flat sheet 
of resilient cellular material, the areas of the said contoured 
sheet of sponge rubber which surround and outline the said 
protrudences of the contoured sponge rubber sheet being in contact 
with said fabrdc layer and bonded thereto. 

4, An underlay for supporting a carpet or rug which under- 
lay comprises a generally flat resilient sponoe rubber sneet 
whose upper face constitutes the upper face of the underlay, an 
open-mesh fabric layer disposed beneath and bonded to the botto.T; 
face of said generally flat sponge rubber sheet, end a second 
layer of resilient sponge rubber disposed beneath and bonded to 
said fabric layer, said second-mentioned sponge rubber layer 
being a contoured sheet having downwardly depending protrudences 
which arc spaced from said fabric layer, and said generally 

flat sheet of resilient cellular material, the areas of the said 
contourod sheet of sponge rubber which surround anci outline the 
said protrudences of the contoured sponge rubber sheet being in 
coaiiact with said fabric layer and bonded thereto. 

5. An underlay for supporting a carpcn or rug which under- 
lay comprises a generally flat resilient spontje rubo^jr shccu 
wlioce upper face const! tut. ;s the upper face of the underlay, an 
opi^-n-me'jh tabric layer diupojed beneath and bonded lo the bocLCM 
f.icc of s - .a generally flat sponge rubber :;heet, and a second 
layer of resilient sponge rubber disposed beneath and bondea to 
said fabric layer, said jccond-mcnt loned sponqo rubber luyur 
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being a contoured sheet having downwardly depending protrudences 
which are spaced from said fabric layer, and said generally flat 
sheet of resilient cellular material, the areas of the said 
contoured sheet of sponge rubber which surround and outline the 
said protrudences of the contoured sponge rubber sheet being in 
contact with said fabric layer and bonded thereto, said fabric 
layer having been coated with an adhesive material prior to 
assembly with said sponge rubber layers. 

6. A method ibr making an underlay for supporting a carpet 

or rug which method comprises disposing a thin sheet of a 
vulcanizable rubber composition containing a chemical blowing 
agent onto an opon-mesh conveyor, disposing a fabric layer upon 
the thin sheet of rubber composition previously disposed upon 
the conveyor, depositing a second thin sheet of q vulcanizable 
rubber composition containing a chemical blowing agent upon the 
said fabric layer, advancing said opcn-mesh conveyor with said 
assembly comprised of the two said sheets of rubber composition 
and the layer of fabric through a heating zone maintained at a 
tcn:perature at which the f irst-mcntioaed sheet of rubber composi- 
tion softens and sags into the inUersLice- of the open-mccn 
conveyor, the areas of the first-mentioned sheet of rubber com- 
position which so sag separating themselves from contact with 
the said fabric layer, and from thu second-mentioned sheet of 
rubber composition, and at a temperature at which the chemical 
blowing agent in the first-mentioned sheet of rubber composiuicr. 
and in the second-mentioned sheet of rubber composition decom- 
poser and causes; both the first-mentioned sheet of rubber co;n- 
position and the :Jccond-rr.entioncd sheet of rubber composition 
to expand into cellular structures, and continuing to heat th. 
said a:;:;ombly be Lng conveyed on the i;aid open-mesh conveyor to 
vulcanize the said layers of rubber compo^iiuion in th.^ir .•>:- 
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panded condition and to cause the components of the said assera- 
bly to be bonded into an integral structure. 
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